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(57) Abstract 

a throttle valve comprises a piston element (2) and a sleeve (3), which encloses and can be turned around the piston element (2). 
Each element (2, 3) is provided with a number n of holes and is adapted to be turned individually to create the restriction area (14. 15), 
the number n of holes (14) in one element (2) being equal to the number of covering areas (15) in the second element (3). The valve can 
be used for automatic regulation of a central heating or air-conditioning system so that the flow is limited to a predetermined amount in 
the entire system, in one part hereof or in several parts hereof being divided into zones, when both elements (2, 3) are divided in equally 
large segments, when there is a maximum of one hole in each segment, when the area of die holes in one dement (2)' is larger than the 
area (An) of the largest hole in the second element, and when the equidistant division is determined by the number n of holes according to 
the fomiula 2" - Dx2. where D is die number of equally laxge segments along .tfaft ciirumfrrrnrr ,and>wbeie tfaae-aB&.two^tuming positions 
for each segment D. 
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STOP OR SLIDE VALVE, ESPECIALLY FOR THE CONTROL OF LIQUID 
FLOW IN A CENTRAL HEATING OR AIRCONDITIONING PLANT. 

The invention relates to a throttle valve, especially for 
the control of liquid flow in a central heating or air- 
conditioning system consisting of two concentric elements^ 
for example two circular plates disposed in close contact 
with each other, or two cylindrical sleeves, one of which 
is inside the other, said elements having a number n of 
holes and being adapted to turn individually to create a 
restriction area with a permanent open position, which is 
optional among several open positions having different 
areas, and being located equidistantly along the circum- 
ference of the elements, the number n of holes in one 
element being equal to the number of covering areas in the 
second element* 

The systems may, for example, be circulation systems, 
wherein the liquid medium after heating can emit heat, or 
after cooling can absorb heat from the surroundings. 

These systems are normally referred to as heating systems 
respectively cooling systems (air-conditioning), in which 
the different rooms are provided with valves to regrulate 
the heating or the cooling of the room. If the valves in 
one or more rooms are used, the pressure in the entire 
system will change. It is, therefore, desirable to have a 
self -regulating valve inserted into the system. 

DE Patent Specification no, 32 23 206 describes a valve of 
the above mentioned type, which is provided with at least 
two radial grooves, each having its own feed channel, and a 
valve arrangement for providing connection as desired 
between a feed channel and the opening of the valve. In 
this construction it is possible by means of the valve 
arrangement to adjust different amounts - of flow in a 
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system having a liquid medium when the radial grooves have 
varying cross sections. 

These amounts of liquid are to a great extent independent 
5 from the differences in pressure within the system, which 
is the reason why this known valve is not self-regulating 
when changes of pressure occur within the system. 

It is therefore an object of the present invention to pro- 
10 vide such design of the known valve that the valve can be 
used as an automatic regulator for regulation of the flow 
of liquid in a system having a liquid medium to the effect 
that the flow is limited to a predetermined amount in the 
entire system, in one section thereof or in more sections, 
15 divided into zones. 

This object is achieved by means of a valve of the above 
described type, which valve according to the invention is 
advantageous in that both elements are divided into seg- 
20 ments of equal size, that each segment has a maximum of one 
hole, that the area of the holes in one element is larger 
than the area of the largest hole in the second element, 
and that the equidistant division is determined by the 
number n of holes according to the formula: 

25 

2" = Dx2, 

wherein D is the number of equally large segments along the 
circumference, and where there are two turning positions 
30 for each segment D. 

The dependent claims refer to advantageous embodiments of 
the valve according to the invention. 



35 



The throttle valve according to the invention will be 
explained in detail in the description below with reference 



II 
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to the accompanying drawing, wherein: 

Fig. 1 is a horizontal plan drawing of a first and a 
second plate, which are adapted to be turned with 
5 respect to one another about a shared axis. 

Fig. 2 is a table showing the turning positions of the 
two plates illustrated in Fig. 1, 

10 Fig. 3 illustrates an axial section through a valve 

according to the invention in a first embodiment 
of an insert having a first restriction area for 
selection of a permanent open position, and a se- 
cond restriction area having a piston, which is 

15 movable in dependence of the difference in 

pressure in a system having a liquid medium. 

Fig. 4 illustrates the section IV- IV indicated in Fig. 3, 

20 Fig. 5 illustrates the section V-V indicated in Fig. 3, 

Fig. 6 illustrates an inside sleeve or piston of the 
valve in Fig. 3, as seen in axial section, in a 
side view and in a plan view from the closed end, 

25 

Fig. 7 illustrates an outside sleeve in the valve of Fig. 
3, seen in axial section. 

Fig. 8 illustrates the section VIII-VIII indicated in 
30 Fig. 7, 



Fig- 



9 illustrates the section IX- IX indicated in Fig. 
7, 



II 
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25 



30 
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Fig. 10 illustrates an axial section through a valve 
according to the invention in a second embodi- 
ment of an insert having a first restriction 
area, in which a permanent open position can be 
selected, and a second restriction area having a 
membrane, which is movable in dependence of the 
difference in pressure in a system having a 
liquid medium. 

Fig. 11 is a drawing of the insert illustrated in Fig. 
10 seen from one end, and 



Fig. 12 is a diagram illustrating the amount of liquid 
flow at different selective permanent open 
positions having varying cross sections - 

A throttle valve according to the invention will be 
explained first with reference to Fig. 1, which illustrates 
two concentric plates, which are adapted to turn about a 
20 shared axis after having been positioned in level against 
one another. The plates are divided into four equally 
large segments D along their circumference, each being 
90". When turning the plates about the shared axis, two 
turning positions are anticipated for each segment D. 



In the first plate three of the segments D are provided 
with an opening A„ A^, A3, said openings extending over an 
angle of 45**. The three openings have different areas, the 
areas being defined by circular arcs having the same inside 
radius but with different outside radii. It will be seen 
that there is at least part of a segment D between two 
openings. 

In the second plate, three of the segments D are provided 
with recesses, two of which extend at an angle of 45**, 
whereas the third recess extends over 90°. The recesses are 
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inwardly defined by an inside radius, which is smaller than 
or equal to the above mentioned inside radius of the first 
plate. Outwardly, the recesses are defined by outside 
radii, which are equal to or larger than the largest out- 

5 side radius of the openings in the first plate • Instead of 

recesses, which are defined outwardly, the recesses may be 
open along the edge of the plate. The remaining part of the 
two segments D having a recess of 45* constitutes a tongue, 
which can cover or uncover an opening A^, h^, A3, in the 

10 first plate. 

The plates are adapted to be turned about a shared axis in 
skips of 45 , and at three permanent openings and three 
tongues, which are arranged as illustrated in Fig. 1, a 

15 total of eight turning positions can be selected by turning 
the first plate eight times each 45** in relation to the 
second plate, and it will be understood from Fig. 1 that in 
a first turning position all of the openings K^, K^, A3 of 
the first plate may be covered by a tongue of the second 

20 plate, and that by appropriate turning positions of the 
plates, combinations of covered and/or uncovered openings 
can be obtained, whereby at each turning position with 
openings total restriction areas being mutually different, 
can be obtained. 



25 



30 
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This is illustrated in Fig. 2, wherein all three openings 

A2, A3 at turn position 1 are covered by a tongue, 
which as indicated by a zero in the columns for the three 
openings and by a zero in the result column. In turning 
position 2 the opening A^ is uncovered as indicated by the 
figure 1 in the A^-column and the indication Al in the 
result column. At turn positions 3 and 4 it is similarly 
obtained that the openings Aj respectively A3 are open, as 
indicated by the figure 1 in the A^- or the A3-column 
and A2, respectively A3 in the result column. At turning 
position 5 the opening A^ as well as the opening A^ are 
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open, and finally all three openings A,, A,, A3 are open at 
turning position 8. 

It should be noted that the turning positions 1 to 8 
illustrated in Fig. 2 are not obtained in the order 
indicated when the first plate is turned in the afore men- 
tioned skips of 45* and in a certain direction of turning. 
The turning positions are so arranged in the drawing that 
the result column will appear orderly. 

-In the arrangement of the openings A^, A^, A3 and the 
recesses/tongues there will always be at least part of 
the segment D between these two types of holes. 

15 Fig. 1 illustrates plates, wherein the number of openings 
is three, wherein the number of segments is four, and 
wherein there are at least eight turning positions, each 
differing 45 • from one another. It is also possible to 
design plates having four openings, the number of segments 

20 then being eight, and the number of turning positions then 
totalling sixteen and differing 22,5" from one another. 

in each case, the number of openings is determined 
according to the formula: 



25 



Dx2, 



where D is the number of equally large segments along the 
circumference, and where there are two turning positions 
30 for each segment. 

The size of the openings may advantageously be so adapted 
that the smallest opening determines the size of the 
remaining openings according to a binary series having the 
35 formula: 
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I)* 



where p is the number of the hole in the series, and A is 
the area of the smallest opening. 

If the plates are used as a valve for the control of a 
liquid flow, wherein the smallest opening is adapted to a 
area which may result in a flow of 10 liters/hour, such an 
adaptation of the mutual sizes of the openings may result 
in that the flow at the remaining turning positions may be 
reduced in skips of .10 liter/hour, starting at 0 liter/hour 
and up to 70 liter/hour. 

Fig. 3 illustrates a valve, which is adapted to be built 
into the the piping of a heating or cooling system as a 
unit. The valve housing 1 has an inlet with a cylindrical 
cavity 16, which is connected to an outlet 10 via a 
channel, and a first embodiment of an insert 30 is placed 
in the channel. 

The liquid medium is led to the valve housing 1 and into 
the cylindrical cavity 16, where the medium gets into 
contact with the lower part of the collected insert 30, 
comprising a cylindrical inside sleeve or piston 2 having 
circular section and an outside tubular sleeve 3. 

The piston • 2 is cup-shaped with its bottom facing the 
cavity 16, and the piston 2 rests firmly with its circum- 
ference against the inside of the sleeve 3 with its cir- 
cumference and can be moved axially within the sleeve. At 
the end of the sleeve 3 which is offset from the bottom of 
the piston 2 the sleeve is connected to a cup-shaped cap 7, 
the bottom of which is offset from the bottom of the piston 
2. The piston 2, the sleeve 3 and the cap 7 enclose co- 
axially a spring 13 which, resting on the bottoms, will 
push them in opposite directions. Th6- eentrai- part- of the 
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bottom of the piston 2 is designed with an impression, 
whereas a corresponding thickening is located centrally on 
the inside of the cap 7, said impression and said 

thickening serving the purpose of controlling the spring 
5 13 inside the insert. 

The piston 2 is at the edge of the bottom provided with 
three permanent openings 14, each extending 45 • along the 
circumference and offset 90' in relation to one another. 
10 The permanent openings 14 have different opening areas A„ 
Aj, A3, the axial lengths of the openings 14 being 
different . 

Furthermore, the edge of the cup-shaped piston 2 is pro- 
15 vided with four radially protaruding projections, which are 
spaced at equal distance along the edge. 

The edge of the sleeve 3 is on a level with the bottom of 
the piston 2 designed with axial recesses to the effect 
20 that three tongues are created, two of which extend 45 • 
along the circumference, while the third tongue 15 extends 
at 90°. 



25 



30 
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At the opposite end of the sleeve 3 and at an equal angular 
distance of 45" are provided eight axial grooves 6, which 
can accomodate the four projections 4 of the piston 2 in 
such a manner that the piston 2 can be pushed axially into 
the sleeve 3, turned along its axis in a particular turning 
position out of eight turning positions possible, however, 
is prevented from turning in relation thereto when the pro- 
jections 4 are engaged with four of the axial grooves 6. 
in order to turn the piston 2 in relation to the sleeve 3 
into a new turning position, it is therefore necessary to 
move the piston 2 axially out of the sleeve 3, to the 
effect that the projections 4 are disengaged from the 
axial grooves 6. The pistoifc 2 can then,..be-..turjied, into a new 
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turning position, and the four projections 4 can again be 
pushed into four other grooves 6 in the sleeve 3. 

After the piston 2 has been positioned inside the sleeve 3 
in a predetermined turning position, the cup-shaped cap 7 
is mounted on the sleeve by means of a connection, which 
is not illustrated in detail, to the effect that the entire 
insert 30 comprises the piston 2, the sleeve 3, the cap 7, 
and the spring 13. The sleeve 3 has on its outer side a 
tube packing 12, which serves to seal against the inside 
of the valve housing 1. The mentioned connection between 
the sleeve 3 and the cap 7 may, for example, consist of an 
internal circumferential recess along the edge of the 
sleeve 3, which recess can engage in a circumferential 
exterior rim of the cap 7, and the two parts are connected 
by pushing the two parts together under elastic yielding on 
the part of the edge of the sleeve 3 and/or the cap 7. 

The grooves 6 together with the edge of the piston 2 will 
create a number of variable openings as a result of the 
axial movement of the piston 2 in the sleeve 3, and these 
openings are connected to a ring-shaped volume 5 enclosing 
the insert 30 and being connected to the outlet 10. 

in the arrangement described comprising the tongues 15 of 
the sleeve 3 and the permanent openings 14 at the bottom of 
the piston 2 described, a total of eight permanent turning 
positions can be created, in which the tongues 15 can cover 
the openings 14 individually or in combinations. These 
combinations may thus include that all permanent openings 
14 are covered by tongues 15, that one single opening out 
of the three permanent openings is covered by a tongue, 
that two selected openings of the permanent openings are 
covered by tongues, or that none of the three permanent 
openings 14 are covered by tongues 15. 
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This arrangement thus corresponds to the arrangement in the 
rotary valve described and illustrated in Fig. 1. 

If only a single of the permanent openings 14 is not 
5 covered by the tongues 15, there will be a difference in 

pressure between the cavity 16 and the interior cavity of 
the insert. This difference in pressure will effect the 
bottom of the piston 2 with an axial thrust which is pro- 
portional to the cylindrical area and to the size of the 
10 difference in pressure, to the effect that the piston 2 is 
pushed into the sleeve 3 and will compress the spring 13. 
The spring 13 will react with a force of equal size and 
thus create a balance of power on the piston 2. In this 
position of the piston 2 there will now be a differencie in 
15 presure betweeen the cavity 16 and the inside cavity of the 
collected insert 30. 

As a result of the axial movement of the piston 2 the top 
edge will screen a larger or smaller portion of the 
20 grooves 6 in the fixed sleeve 3. The size or the area of 
the grooves 6 thus depend on the axial position of the 
piston 2 prevailing as a result of the balance of power. 



25 



30 



When the medium passes through the grooves 6 there will 
also be a difference in pressure between the inside cavity 
of the collected insert 30 and the ring-shaped volume 5 and 
the outlet 10. This difference in pressure will depend on 
the size or the area of the grooves 6 and the flow of 
medium through the collected piping within the system. 



The two differences of pressure, which are created by the 
passage of the medium through one permanent opening or the 
permanent openings 14 and the grooves 6, will together 
provide the total difference in pressure over the entire 
35 valve. The total difference in pressure will distribute it- 
self so that over one permanent opening, respectively . the 
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permanent openings 14 there will be an approximately 
constant difference in pressure, which is independent from 
the total difference in pressure. The degree of the 
approximately constant difference in pressure depends on 
5 construction related conditions only between the forces 

and modifications of forces on the spring 13 and on the 
area of the circular bottom of the piston 2. 

With the above mentioned approximately constant difference 
10 in pressure created over one permanent opening respectively 
the -permanent openings .14, the flow through the system 
will remain constant, independent from the total difference 
in pressure. 

15 The axial length of the grooves 6 is adapted to the axial 
movement of the piston 2 possible to create, as a result 
of the difference in pressure over one opening or the 
permanent openings 14 to the effect that the projections at 
the edge of the piston 2 cannot be disengaged from the 

20 grooves 6, whereby an unintended turn of the piston 2 in 
relation to the sleeve 3 is prevented, while the valve is 
in operation. 

If it is desired to change the permanent position of the 
25 opening or the openings 14, without dismantling the valve, 
it is possible to secure a pin on the inside of the bottom 
of the piston 2 so that after the pin has been put out 
through a stuffing box of the cup-shaped cap 7, the piston 
can be pulled so far towards the cap 7 that the projections 
30 4 of the piston 2 can be disengaged from the grooves 6, and 
the piston 2 can then be turned into a new turning 
position. 

Fig. 10 illustrates an insert 40 according to a second em- 
35 bodiment of the invention. This insert 40 also has a first 
restriction area, in which a permanent' open position can be 
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preadjusted, and the second restriction area xs a 
membrane, which is movable in dependence on the difference 
in pressure in a system having a liquid medium. 

This insert 40 likewise comprises a cup-shaped piston 2, 
which is inserted into a tube shaped sleeve 3 and has its 
circumference disposed in close contact with the inside 
hereof. One end of the sleeve 3 is partly closed by means 
of a wall 19, which has a circular opening 20. The edge of 
the wall 19 is at the opening 20 provided with at least 
two projections 21a extending a small distance into the 
sleeve 3. The opposite open end of the sleeve 3 is provided 
with a number of hooks 22, which are adapted for 
engagement by elastic yielding with a circumferential rim 
23 of a screw plug 8, whereby the collected insert 40 can 
be mounted in the valve housing 1. 

The bottom of the piston 2 is designed with eight recesses 
21b which accomodate the above mentioned projections 21a 
of the sleeve 3, and it will be understood that the piston 
2 can thus be fixed in a total of eigth turning positions 
in the sleeve 3 by the engagement between the projections 
21a and the recesses 21b, the engagement being secured by 
means of a spring 13. 

The bottom of the piston 2 has on its inside a central, 
short tube-shaped extension 24, which serves the purpose of 
controlling the spring 13 inside the piston 2. Towards the 
outside of the piston 2 the tube-shaped extension 24 is 
designed with surfaces of engagement 25 for a tool, whereby 
the piston 2 can be turned inside the sleeve 3, the tool 
being for example a hexagon Allen key. The edge of the 
tube-shaped extension 24 projecting through the sleeve 3 
has a recess 26, which in its position opposite a series of 
numbers 27 along an arc arranged on the sleeve 3 indicates 
a turning position for the piston . 2 , in. relation, to the 
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sleeve 3 og thus a permanent pread justed position of one 
permanent opening respectively the permanent openings 14. 

In Fig. 11 the recess 26 is located opposite the number 2 
5 of the series of numbers 27 thus indicating that the insert 

40 is pread justed to the turning position 2. It should be 
noted that the series of numbers 27 does not extend in 
numerical order in a given direction of turning. 

10 • The piston 2 is at the edge of the bottom provided with 
three openings 14 each extending over 45° along the circum- 
ference and being offset 90 " in relation to each other. 
The openings 14 have different areas of opening A^, A^, 
A , the axial lengths of the openings 14 being different. 

15 The openings 14 may also be created by bores having diffe- 
rent sections. 

The sleeve 3 is opposite the openings 14 at the bottom of 
the piston 2 designed with two axial recesses or openings 

20 15, each extending 45' along the circumference, and 
extending over 90" together with the wall succeeding in the 
circumferential direction, while the third recess or 
opening 15 extends over 90 », and the remaining wall 
likewise extending over 90' in the circumferential 

25 direction. 

in the arrangement described for the openings 14, 15 at the 
bottom of the piston 2 respectively the sleeve 3, a total 
of eight permanent turning positions can be provided, in 

30 which the openings 15 can cover the openings 14 indivi- 
dually or in combinations. These combinations can thus 
comprise the options that all of the openings 14 are 
covered by the openings 15, that one of the three openings 
14 is covered by an intermediate wall of the sleeve 3, that 

35 . two selected openings 14 are covered by intermediate walls 
of the sleeve 3 or that none- of the. three., openings, are 
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covered by intermediate walls. 

This arrangement thus corresponds to the arrangement in 
the rotary valve described and illustrated in Fig. 3. 

At the open end of the sleeve 3 which carries the hooks 
22, a number of longitudinal grooves 6 are provided, which 
are connected to a ring-shaped space 5 in the valve housing 
1, when the insert 40 is mounted therein. 

The extension 24 inside the piston 2 accomodates a central 
pipe 18 extending approximately to the inside of the screw 
plug 8, where the pipe 18 is controlled by a number of pro- 
jections 28. It will be seen from Fig. 10 that there is 
passage through the bottom of the piston 2, the pipe IB and 
out between the projections 28 to the space around the pro- 
jections. Opposite the projections 6 the pipe 18 carries a 
cup-shaped cap 7, which is slidingly movable along the pipe 
18 in tight relationship. The opening of the cap 7 faces 
the piston 2. 

The cap 7 carries a membrane or a bellows 17 of elastic 
material. The membrane 17 can be described as a short tube, 
one end of which is rolled over the other end at radial 
distance, whereupon the radially outermost part is kept 
tightly fixed between the edge of the sleeve 3 and the 
screw plug 8, when the hooks 22 engage in the circumferen- 
tial rim 23 of the screw plug 8. The radially innermost 
part of the membrane 17 is secured tightly to the cap 7. 
The membrane 17 will roll over or roll about itself to a 
smaller or larger extent when moving the cap 7 along the 
pipe 18, whereby the radially outermost part can increase 
or decrease and roll over the grooves 6 of the sleeve 3. 

The piston 2, the sleeve 3 and the cap 7 enclose the 
spring 13 coaxially, the spring, .being.. .controlled, by . the 
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pipe 18, and by Its abuttment against the bottom of the 
sleeve 3 and the bottom of the cap 7 will push them in 
opposite directions- The spring 13 is also controlled by 
the extension 24 of the bottom of the piston 2, and a 
5 corresponding thickness is provided centrally on the inside 

of the bottom of the cap 7. 

After the piston 2 has been positioned inside the sleeve 3 
in a predetermined turning position, the cup-shaped cap 7 

10 is mounted on the pipe 18 under compression of the' spring 
13, and the radially outermost part of the membrane 17 will 
be clamped to the edge of the sleeve 3 as a result of the 
engagement of the hooks 22 on the rim 23 so that the 
collected insert 40 comprises the piston 2, the sleeve 3, 

15 the cap 7, the membrane 17 and the spring 13. The washer 3 
has on its outer side a tube packing 12 for sealing 
against the inner side of the valve housing 1 after the 
Insert 40 has been mounted therein. 

20 If only one single of the openings 14 between the piston 2 
Is not covered by the intermediate walls between the 
openings 15 of the sleeve 3, there will be a difference in 
pressure between the cavity 16 and the inside cavity of the 
Insert 40. This difference in pressure can effect the mem- 

25 brane 17 with an axial thrust, which is proportional to the 
cylindrical area and the size of the difference In 
pressure, whereby the membrane 17 can be rolled into the 
sleeve 3 and compress the spring 13 together. The medium 
can also from the cavity 16 flow through the central pipe 

30 18 and effect the membrane 17. The spring 13 will react 
with a force of equal size and thus create a balance of 
power on the membrane 17. In this position of the membrane 
17 there will now be a difference in pressure between the 
cavity 16 and the Inside cavity of the collected Insert 40. 



35 



As a result of the axial rolling, the" membrane- 17 will 



wo 95/12082 



PCT/DK94/00391 



16 



screen a larger og smaller part of the grooves 6 of the 
fixed sleeve 3. The sizes of the grooves 6 thus depend on 
the axial position of the membrane 17 prevailing as a 
result of the balance of power. 

When the medium passes through the grooves 6 there will 
likewise be a difference in pressure between the inside 
cavity of the collected insert 40 and the ringshaped volume 
5 and the outlet 10. This difference in pressure is depen- 
dent on the sizes of the grooves 6 and the flow through the 
collected piping of the system. 

The two differences in pressure, which are created by the 
passage of the medium through one permantly adjusted 
opening or the permanently adjusted openings 14 and the 
variable openings in the form of the grooves 6, will 
together create the total difference in pressure over the 
entire valve. The total difference in pressure will distri- 
bute itself so that over one permanent opening respectively 
the permanent openings 14 there will be an approximately 
constant difference in pressure, which is independent of 
the total difference in pressure. The degree of the 
approximate difference in pressure is dependent only on 
forces and modifications of forces on the spring 13 as well 
as on the size of the circular area of the membrane 17. 

As a result of the above described approximately constant 
difference in pressure over one permanent opening 
respectively the permanent openings 14, the flow through 
the system will remain constant, independent of the total 
difference in pressure. 

The axial lengths of the grooves 6 are adapted in 
proportion to the axial rolling possible of the membrane 
17, which can be produced by the difference of pressure 
over one permanent opening or the permanent, openings.,14 . . 
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CLAIMS 



1. A throttle valve, especially for the control of liquid 
flow in a central heating or airconditioning system con- 
sisting of two concentric elements, for example two cir- 
cular plates disposed in close contact with each other, 
or two cylindrical sleeves, one of which is inside the 
other, said elements having a number n of holes and being 
adapted to turn individually to create a restriction area 
with a permanent open position, which is optional among 
several open positions having different areas (A^, A^,.., 
A), and being located equidistantly along the circum- 
ference of the elements, the number n of holes in one 
element being equal to the number of covering areas in the 
second element, ^characterized in 

that both elements are divided into segments of equal size, 
that each segment has a maximum of one hole, 
that the area of the holes in one element is larger than 
the area (A„) of the largest hole in the second element. 



and 



that the equidistant division is determined by the number n 
of holes according to the formula: 



2" = Dx2, 



wherein D is the number of equally large segments along the 
circumference, and where there are two turning positions 
for each segment D. 

2 valve according to claim 1, characterized in that there 
is at all times at least part of one segment between two 
holes . 

3 valve according to claim 1 or 2, characterized in that 
the smallest hole determines the size of the remaining 
holes according" to a binary series having the- formular 



wo 95/12082 



PCT/DK94/00391 



18 



where p is the number of the hole in the series, and A is 
the area of the smallest hole. 

4. valve according to claims 1-3, wherein the elements 
consist of a piston (2) and a sleeve (3), which encloses 
the piston (2) concentrically and together herewith consti- 
tutes a first restriction area (14, 15) having a selective 
permanent opening area (A,, A^, ,,, or A„), characterized 
in that the first restriction area (14, 15) is positioned 
in series with a second restriction area (2, 3) comprising 
one or more openings (6), which are variable by screening 
of the piston (2) being movable in the axial direction of 
the sleeve (3), the degree of screening being determined by 
the total difference in pressure over the valve in 
proportion to the difference in pressure over the first 
restriction area (14, 15). 

5. valve according to claim 4, characterized in that the 
first restriction area comprises three openings (14) pro- 
vided in the bottom of the cup-shaped piston (2), each 
having their own area (A„ A,, A,), which can be covered 
individually or in combination as desired by three tongues 
(15) on the sleeve (3), and in that the second restriction 
area (2, 3) is constituted by the edge of the piston (2) in 
conjunction with axial grooves (6) in the sleeve (3). 

6. valve according to claims 1-3, wherein the elements 
consist of a piston (2) and a sleeve (3), which encloses 
the piston (2) concentrically and together herewith con- 
stitutes a first restriction area (14,15) having a 
selective permanent opening area (A^, Aj, or A„), 
^K»^«,,-h^rized in that the first restriction area (14, 15) 
is positioned in series with a second, restriction, area (3) 
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having a membrane (17) comprising one or more openings (6) 
which can be varied by screening of the membrane (17), 
being movable in the axial direction of the sleeve (3), 
the degree of screening being determined by the total 
5 difference in pressure over the valve in proportion to the 
difference in pressure over the first restriction area (14, 
15). 

7. Valve according to claim 6, characterized in that the 
10 first restriction area comprises three openings (14) pro- 
vided in the bottom of the cup-shaped piston (2) each 
having their own area (A,, A3, A3), which can be covered 
individually or in combination as desired by three wall 
parts (15) of the sleeve (3), and in that the second 
15 restriction area (3, 17) is constituted by the membrane (2) 
by rolling of the membrane (17) over the axial grooves (6) 
in the sleeve ( 3 ) - 
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Fig. 1 
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